Objective: Indonesia has many kinds of useful herbs, which are often used as species such as chili, pepper or cayenne pepper (capsicum frutescens L). Previous study showed topical capsaicin can be used as a therapy to cure pain due to inflammation. Small concentrations of capsaicin can attenuate cytokines in the inflammatory process. Capsaicin studies in animal model showed activation of the transient receptor potential vanilloid-1. Capsaicin can decrease various cytokines such as IL-6, IL-12, IL-1β and increase IL-10. Capsaicin is a natural agonist for transient receptor potential vanilloid-1. The aim of this study is to prove the effect of capsaicin on transient receptor potential vanilloid-1 expression and TNF-α and TLR-4 toward pain. Material and Methods: An experimental laboratory research used animal model Wistar male rats (rattus novegicus) induced with Aggregatibacter actinomycetemcomitans serotype b and green chili extract (capsicum frutescens L.) with a dose of 0.0912 mg/kg/day was applied to surface of the gingiva on maxillary first molar for 7 days. An immunohistochemical examination was conducted to see the density of transient receptor potential vanilloid-1 and the expression of TLR-4 and IL-1β in the mucosal tissues of the oral cavity. Results: There were significant differences in the applications of Capsicum frutescens L. with increasing of TRPV ligand-1 and IL-1β (p<0.05), while the TLR-4 (p>0.05) showed a significant difference to TRPV-1 and IL-1β. There is no significant difference to TLR-4. Conclusion: Capsaicin can increase TRPV-1 and decrease IL-1β but did not affect the TLR-4. Capsaicin can be used to decrease pain and accelerate healing process in periodontitis. 
Introduction
Herbal ingredients are widely used in Indonesia to cure diseases. Nowadays, people prefer natural than synthetic materials to use as therapeutic agents because of the adverse effects of synthetic materials. Indonesia has many kinds of useful herbs; one of them that is often used is from a species of chili pepper or cayenne pepper.
1
Cayenne pepper (capsicum frutescens L) is a herbaceous plant with a height of 50-100 cm and with a lot of branches on the trunk. People can use the fruit as a condiment, as a mix seasoning to add in food, and as traditional medicine. Fruit of capsicum frutescens L. has a powerful stimulant effect on the heart and peripheral blood flow, antirheumatic, anticoagulants and antithrombotic. Those effects are mostly caused by capsaicin, the active ingredient contained in the fruit stem of capsicum frutescens L. Previous research used capsaicin topically showed that it can be used as a therapy to cure pain due to inflammation. 2 The capsaicin content of each varieties of chili in Bandung showed that green chili (capsicum frutescens L.) has the highest amount of capsaicin that is equal to 2.11%. 3 The capsaicin has currently been used as a study material to determine the mechanism of pain and in pharmacotherapy to treat several pain disorders. Some other researches also show that capsaicin inhibits adhesion, growth, colonization and biofilm formation of gramnegative bacteria.
4
The anti-inflammatory potential of capsaicin is supported by the results of research using small concentrations of capsaicin attenuating cytokines in the systemic inflammatory process.
5,6 Animals were given 2 ml of capsaicin with minimum inhibitory concentration (MIC) of 16 mg/L and the results showed via activation of TRPV-1, Tumor Necrosis Factor Alpha (TNF-α), interleukin 6 (IL-6), interleukin 12 (IL-12). Interleukin 1 beta (IL-1β) decreased after treatment with capsaicin, whereas Interleukin 10 (IL-10), which is an anti-inflammatory cytokines increased.
5
The anti-inflammatory mechanism of capsaicin is characterized by the sensation of heat which will further stimulate cessation of inflammatory mediator release. The capsaicin is a natural agonist for transient receptor potential vanilloid-1 1 (TRPV-1) that will induce intracellular signaling in nerve cells through the vanilloid receptor. 7 In the state of infection with fever symptoms, senses of ORIGINAL RESEARCH taste buds will be affected. 8 The primary cause of periodontitis is infections due to gram-negative A. actinomycetem-comitans in the oral cavity that will release the LPS binding to the TLR4 receptor. This inflammation will be processed in the cell and will release several proinflammatory cytokines including TNFα, IL-1 β and MMP8.
Material and Methods
This was an experimental laboratory research that used the gingival tissue of strain wistar rats. Inclusion criteria of the experimental animals were 21 strains Wistar male rats divided into two treatment groups and one control group. Animals had to be physically healthy, aged 8-12 weeks with a weight of 150-250 grams. Male rats were selected because they were not affected by hormonal and pregnancy, while the selected age were 8-12 weeks because the rats were still in young adulthood age and the immunological response would be quickly visible. The number of samples was determined using Lemeshow et al.
9
Variables in this study included: the independent variable was the extract of cayenne pepper, the dependent variable was the number of inflammatory cells and control variables included age, gender. body weight of the wistar, A. actinomycetemcomitans serotype b concentrations, nutrition, maintenance and sanitation, cage and treatment time for the wistar.
The 
Extraction of cayenne pepper
Separation of the capsaicin compound from chili was done using soxhlet extraction method.
5 Before extracted, samples were dried in an oven with a temperature of 60°C. Then samples were crushed using a blender to obtain samples of fine powder. Extraction was done with ethanol for 8 hours to obtain a reddish brown extract. The extract was concentrated using a rotary evaporator in order to produce dark brown reddish concentrated extracts in gel form.
Preparation of Bacteria
Aggregatibacter actinomycetemcomitans serotype b bacteria were inoculated in AAGM media or LB media and then incubated for 24 hours at 37°C.
After that, culture with bacterial density of 108 CFU was made. The samples groups were divided as follows; Negative control group: rats were induced using aqua Dest and given 0.9% NaCl solvent for 7 days. Positive control group: rats were induced with A. Actinomycetemcomitans serotype b. bacteria once a day for 7 days.
In treatment 1 group: rats were induced with A. Actinomycetemcomitans serotype b bacteria once a day for 7 days and were given extracts of green cayenne pepper with a dose of 0.0912 mg/kg/day which was applied on the surface of the maxillary first molar gingiva.
Treatment of the samples
Aggregatibacter actinomycetemcomitans serotype b were induced in the Wistar's cervical portion of the maxillary first molar with the density of 108 CFU, which was given at least once a day for 7 days to get symptoms of aggressive periodontitis.
11, 12 Extract of cayenne pepper was given after the induction of A. actinomycetemcomitans serotype b bacteria once a day for 7 days.
2 The extract of cayenne pepper was applied topically in maxillary first molar gingiva of the Wistar rats. Immunohistochemistry (IHC) calculation method was done for estimating the density of TRPV1 over the expression of TLR-4 and IL-1β in the oral mucosal tissue of rats. There are 21 slides that consisted of 7 slide x 3 group examination. Each tissue sample was made into a slice with a thickness of 4 μm and then detected for IHC examination to obser ve the distribution of immunocompetent cells. For the purposes of the calculation, slides were closed and given a new random numb er, s o t h a t t h e e x a m i n e r d i d n ot divide t he examined slides based on a particular sample group (blind). This examinat ion we re done by two examiners; each one was operator 1 and op erator 2 (researchers). Inspection and sample calculations were performed separately by the two examiners. Each slide was observed with a magnification of 1000x and 5 visual field.
13, 14 The result of each calculation was written on worksheets and the average value per visual field was taken. The IHC was used for counting the n u m be r s o f i m m u n o c o m p e t e n t c e l l s b a s e d on s t r u c t u r a l m o d e l . S t at i s t i c analyses were done when all results have been returned to the actual code. In order to guarantee the representation and to reduce errors in the results, observation was done for 20 field of view with 1000x magnification that contained approximately 1500s.
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were induced on the Wistar's cervical portion of the maxillary first molar for 7 days until periodontitis was existed. Treatment group was given cayenne pepper extract after the induction of A. Actinomycetemcomitans bacteria serotype b. Rats were anesthetized according to their body weight (30 mg/kg thionembutal) and then being sacrificed for the gingival tissue sampling in the induction area to make preparations samples. Specimen contained tooth sockets, which were fixated in 10% formalin for 24 hours, decalcified with EDTA, then followed by a histologic procedure to make paraffin block, so that the gingiva could be cut longitudinally with a semi-serial thinness of 4 μm to make microscopic preparation. A microscopic preparation examination was done by counting the number of cells expressing TRPV-1, TLR-4 and IL-1β by immunohistochemical staining then the data was analyzed.
Expression of TRPV1, TLR-4 and IL-1β by Immunohistochemistry method using immunoRatio analysis is shown in figure 1, 2 and 3 .
Discussion
The capsicum frutescens is a vegetable used daily and the substance capsaicin (8- 
i c a l pre p a r at i on s and sprays. This liposolubility is likely to explain why an oral excess of capsaicin in food is not alleviated by drinking water, whereas a yogurt-based drink, such as a lassi, is able t o r e m o v e t h e v a n i l l o i d f r o m the mouth. Capsaicin can produce a number of pain-related effects that depend on the dose and route o f a d m i n i s t r at i o n . Th e cons e quent effe c ts m a y b e sensitization, d e s e ns it i z at i on , withdrawal of afferent nerve terminals, or even avert death of afferents when given to neonatal animals.
5
The stimulation from the outside stimuli either caused by germs, high intensity mechanical or chemical stimuli, can cause pain. Pain is a sign of damage in the body, both in the skin tissue and or visceral mucosa.
The TRPV1 receptor is a nonselective ligandgated cation channel. It is an integrator of many physical and chemical stimuli, including capsaicin and noxious heat (>43°C), as well as being activated by protons (pH<5.2), endogenous lipids and certain inflammatory mediators. 16 All compounds are lipophilic and therefore act at intracellular binding. 17 Stimuli are detected and transduced through opening of the ion channel, which results in entry of cations such as Na + and Ca 2+ in to the neuron; although the channel is nonselective, it has been shown to have a high preference for Ca 2+ . 15 In this study, capsaicin was applied in the mucosal of Wistar rats with infections of A. actinomycetem- 18 Capsaicin activates TRPV-1 and enter the long refractory state that causes the excited nerves to become resistant to various stimuli, ranging from mechanical stress to endogenous or exogenous pain and proinflammatory substances. After the excitation, the TRPV-1 releases sensory neuropeptides which depends on the concentration of capsaicin used. 19 Capsaicin results nociceptive fibers experience "defunctionalization" that brings out analgesic effect. Defunctionalization includes loss of membrane potential, reduces neuropeptides, transports inability of neurotrophic factors, is reversible retraction of epidermal and dermal nerve fibers terminal.
7 Therefore, the effect of capsaicin will increase the TRPV-1 receptor response and cause higher analgesic effect.
Disruption of periodontal tissue homeostasis has the potential to cause the initiation and progression of periodontitis. 20 One limitation of previous study is the lack of information on the possible involvement of TRPV1 in the pathogenesis of periodontal diseases. A recent study using immunohistochemistry showed that TRPV1 expression and distribution differed in subgingival specimens from patients with periodontitis and healthy individuals. 21 However, further studies using both immunohistochemical and other biological methods are required. A more thorough understanding of the mechanism of action of capsaicin in GEC biology can potentially lead to the development of new therapeutic approaches for periodontal diseases.
Capsaicin effect on TLR-4
The study results showed no significant difference from the application of capsaicin to TLR-4, which means the application of capsaicin did not affect the TLR-4 receptor. This was because capsaicin was not the ligand of TLR-4 receptor so it had no effect and the TLR-4 expression remained high.
TLR4 functions as pattern recognition receptors for innate immune detection of tissue levels of bacterial-derived factors such as LPS. 22 The finding show that capsaicin-sensitive nociceptors (i.e., TRPV1-positive) expressing TLR4 is consistent with the hypothesis that LPS can sensitize nociceptors via direct activation of this receptor. Therefore, previous study evaluated whether LPS derived from P. gingivalis directly sensitized these neurons. They found that LPS did not activate these neurons, but significantly sensitized them to an enhanced response to a chemical stimulus. Thus, LPS is capable of directly interacting with capsaicin-sensitive neurons, leading to exaggerated responses to noxious stimuli. 23 The TLR is important in the mechanism of innate immunity and serves as a sensor of the pathogen germs existence. The TLR-4 is expressed on CD4+ T cells during its unclear function. Bacteria will release LPS which will be known by the receptor TLR-4 and cause signaling in cells. 24 Inflammation will be proceeded by the fibroblast cells, which then continuously releases several proinflammatory cytokines. Application of capsaicin does not affect the TLR-4 receptor so that the inflammatory process will continue to take place and the products of proinflammatory cytokines such as TNF-α and IL 1β remains high.
Capsaicin effect on IL-1β expression
The results of this study showed that there was significant difference on the application of capsaicin to the expression of IL-1β. In other words, capsaicin suppresses the expression of IL-1β due to its stimulation that will cause TRPV-1 induction, which is associated with inflammation besides the pain; hence, inflammatory response is activated in the form of decreased expression of proinflammatory cytokine IL-1β.
The IL-1β is a chemical substance that plays an important role in the immune system and is a mediator of inflammatory response to infection. The IL-1β is synthesized as a form of protein after stimulation. The expression of IL-1β is induced by the transcription factor NF-κB due to an exposure by innate immune. The exposure of LPS in macrophages and dendritic cells binds to TLR-4 and act as pathogen-associated molecular pattern. The synthesis of precursor IL-1β was also induced by the stimulation of innate immune system by Tolllike receptors (TLRs) or RIG-like receptors (RLRs). With the application of capsaicin, it induced TRPV-1 resulting in decreased expression of IL-1β.
Periodontal diseases are inflammatory diseases in which microbial etiologic factors induce a series of host responses that mediate inflammatory events. In susceptible individuals, dysregulation of inflammatory and immune pathways leads to chronic inflammation, tissue destruction, and disease.
23
Periodontitis is an inflammatory disease that causes an increase of proinflammatory cytokines that plays a role in inflammatory processes associated with destruction of the periodontium tissue.
24,25 Some cytokines act as markers in the presence or absence of periodontal disease. Cytokines play an important ORIGINAL RESEARCH role in the inflammatory process.
26 IL-1β and IL-6 is produced locally in the damaged periodontium tissue and moves together with GCF (Gingival Crevicular Fluid) to the periodontal pocket. 27 The IL-1β is immune cells mediator, which is released as bacterial product, such as LPS interact with TLRs. This cytokine increases neutrophil and expression of adhesion molecules and cause vascular modifications. When these cytokines are produced continuously, it can cause periodontal tissue damage.
28
A study showed that there are significant differences in the concentrations of IL-1β in GCF between chronic periodontitis and control groups. The results showed that the concentration of IL-1β in GCF was higher in patients with periodontitis than in patients with healthy periodontium status.
29
Application of capsicum frutescens L in periodontitis patients will provide meaningful effect, and a decrease in proinflammatory cytokine IL-1β so that the periodontal tissue damage can be suppressed and increase in TRPV-1 receptor to provide an analgesic effect.
2,4

Conclusion
From this study, it can be concluded that the application of Capsicum frutescens L can lead to the increase of TRPV-1 and decrease in IL-1β, but does not affect the TLR-4. It means that there is an increase of pain receptors that will also increase the anti-inflammatory effect. The capsaicin can be used for healing or decreasing pain and accelerate healing in periodontitis. Suggestion for further research is to carry out research on the genetic detection of the pain in the periodontal tissues.
